The transparent Er, Nd co-doped Y2O3 ceramics with transparency ~78% (in 500-2000 nm range without Fresnel's correction) were fabricated successfully. It involved nanoparticle synthesis by coprecipitation method and sintering of pellets under high vacuum condition. The crystalline phase, particle size and element composition were confirmed by X-ray diffraction, scanning electron microscope, energy dispersive X-ray fluorescence techniques, respectively. The upconversion luminescence mechanisms involving energy transfer and non-radiative relaxation were analyzed. It is expected that, the result evolved from this study will provide better understanding of upconversion mechanism involved in Er, Nd codoped host material. 
Introduction
The transparent ceramics application as a laser gain medium has increased after the evolution of thin disk laser concept. This concept is based on a laser design for the diode pumped solid state lasers, which leads to achieve high efficient laser oscillations in compact device [1] [2] . The transparent ceramic of various materials such as Y2O3, YAG, Sc2O3 and La2O3 were already well fabricated [3] [4] [5] [6] . The high transmittance in wide spectral range (i.e. from visible to Infra-red) proves transparent ceramic's potential for upconversion (UC) laser application [7] .
Upconversion is anti-stoke emission type process referred as nonlinear optical process where sequential absorption of two or more photons leads to emission of a single photon having shorter wavelength than that of incident one [8] . It has advantages over other nonlinear optical process such as second harmonic generations because of no strict requirement of coherent excitation source, phase matching condition and operation at comparatively low incident power [9] [10] .
Amongst the various dopant in solid state materials, most efficient UC emission occurs with rare earth ions [8] . However, Laporte-forbidden transition (i.e. 4f-4f) limits the absorption of incident light. The increase in dopant concentration increases the absorption up-to a limit over which cross-relaxation dominates. The use of sensitizer in lanthanide doped phosphor is often preferred, which is a strong absorbing ion and transfer the energy to activator efficiently. [13] . Thus, its use as sensitizer not only improve efficiency of upconversion process but also leads to dual mode emitter as described in fig. 1 .
In this paper, Nd and Nd, Er codoped Y2O3 transparent ceramics were fabricated by utilizing vacuum sintering for densification of nanoparticles synthesized by co-precipitation method.
Subsequently, the photoluminescence characterization has been studied. 
Materials and methods
The nanoparticles synthesis with uniform morphology and narrow particle size distribution is considered as an important parameter involved in the fabrication of transparent ceramics. Here, the co-precipitation method was used to synthesize nano powder of Er(x at%),Nd( and calcined at 900 o C to get desired oxide powder. This oxide powder was pelletized using uniaxial press and finally vacuum sintered at 1750 o C for 5 h.
Rigaku X-ray diffractometer, Zeiss field emission scanning microscope (FESEM) and Malvern Zetastar 90 (model no-ZEN 3690) particle size analyzer were utilized for the characterization of nanoparticles. Chemical composition of the sintered pellets was analyzed using energy dispersive X-ray fluorescence (EDXRF) measurement at BL-16 beamline of Indus-2 synchrotron radiation facility [16] . The quantitative analysis was carried out by Fundamental parameter method using CATXRF program [17] . The sintered specimen was double-side polished (1.0 mm thick) and its optical spectra were measured on a V-670 transmission spectrophotometer (JASCO Corporation).
The upconversion and downshifting luminescence spectra were obtained with a FLS920-s fluorescence spectrometer (Edinburgh Instruments Ltd.) upon excitation at 822 nm. All characterizations were performed at room temperature.
Result and discussion
The Most of the prominent absorption bands are designated in spectrum. These values fall in yellowish-green region of CIE diagram.
Besides upconversion, the downconversion luminescence in both samples have been investigated. Figure 9 shows the excitation spectra measured in 300-400 nm range by monitoring 
Conclusions
The Er 3+ and Nd 3+ co-doped Y2O3 transparent ceramics fabrication and infrared to visible frequency upconversion and near infrared downshifting has been investigated for the first time.
The up-conversion was because of the energy transfer from Nd 3+ to Er 3+ ion, which are coexisted in Y2O3 host. Additional dopants Zr 4+ and La 3+ were used to increase sinter-ability of transparent ceramic. The phase formation, particle size and element composition were estimated using XRD, SEM and EDXRF measurement, respectively. The intrinsic characteristics of host Y2O3 involving its low photon energy, high thermal conductivity, broad transparency range, chemical and mechanical stability makes Er 3+ and Nd 3+ co-doped Y2O3 as promising dual mode efficient emitter.
The obtained result in downconversion luminescence also put forward the possible use of the present transparent ceramic as spectral convertor in photovoltaics. 
